Osmotic stress regulates the anticoagulant efficiency of dermatan sulfate.
Glycosaminoglycans (GAGs) in pericellular and interstitial spaces help to maintain local water homeostasis and blood coagulation balance. This study explored whether dehydrating microenvironment conditions influence dermatan sulfate's (DS) anticoagulant activity. Water transfer during antithrombin activation by dermatan sulfate was measured using osmotic stress techniques. Anticoagulant activity was determined from the change in the rate of coagulation factor Xa (fXa) inhibition. Osmotic stress accelerated reaction rates, indicating water transfer from reactants to bulk. The net volume transferred, measured using osmotic probes similar in size to the reacting proteins, was approximately 2500 mol of water per mole of fXa inhibited. The reaction efficiency, V(sat)/K 1/2 (rate at saturation/concentration resulting in half-maximal rates), determined in titrations with monosulfated dermatan sulfate and disulfated dermatan sulfate (DDS), were 4x10(4) and 2x10(5) M-1 s-1 under osmotic stress and in the presence of calcium, corresponding to 34- and 81-fold increases over efficiency measured under standard conditions. These results indicate that dermatan sulfate can contribute significantly to antithrombin activation, and that in dehydrating environments and depending of ionic conditions, its anticoagulant efficiency can exceed that of heparan sulfate (HS).